Rapid mutation screening of phenylketonuria by polymerase chain reaction-linked restriction enzyme assay and direct sequence of the phenylalanine hydroxylase gene: clinical application in northern Japan and northern China.
We describe a simple and technically feasible method for mutation screening of the phenylalanine hydroxylase (PAH) gene and its application to Japanese and Chinese patients with hyperphenylalaninemia. The strategy is based on the identification of a nucleotide substitution by restriction enzyme analysis, coupled with PCR and direct sequencing of exon 7 of the PAH gene. Because the detection of various mutations can proceed simultaneously using the same technique, it is quite rapid and reproducible, making it possible to perform effective molecular diagnosis and carrier screening in most laboratories. Using this procedure, we found that the most common molecular defects were R413P in Hokkaido, Japan (35 %) and R243Q in Heilongjiang, China (50%). R111X, IVS4nt-1, and five mutations in exon 7 (R241C, R243Q, R252W, A259T, and S273P) accounted for 55% of phenylketonuria (PKU) alleles in Hokkaido. In Heilongjiang, the R111X, Y356X, and R408W mutations accounted for 35% of PKU alleles. Clinically, homozygotes or compound heterozygotes of null alleles, which express nonfunctional enzyme activity, were all associated with classic PKU. On the other hand, patients heterozygous for the R241C allele had a benign phenotype of mild hyperphenylalaninemia. The DNA diagnosis in early infancy can predict various PKU phenotypes, and can prove useful in decision-making concerning dietary therapy.